The advective upstream splitting method (AUSM) developed for fluid dynamics problems has been applied to solving hydrodynamic semiconductor equations coupled with the Poisson's equation. In the AUSM, the flux vectors of a fluid system are split into a convective component and a diffusive pressure component. Discretization of these two physically distinct fluxes is thus performed separately in AUSM. Application of the developed hydrodynamic AUSM to a GaAs MESFET with a gate length of 0.1 gm has demonstrated its simplicity, efficiency and effectiveness in dealing with the highly nonlinear hydrodynamic device system.
INTRODUCTION
Many upwind flux splitting schemes have been developed to solve Euler and Navier-Stokes equations [1] [2] [3] [4] . These approaches are usually classified as flux vector splitting (FVS) or flux difference splitting (FDS). Among these schemes, the FVS approaches, such as Steger-Warming splitting (SWS) [1] and Van Leer splitting (VLS) [2] , appear to be simpler and more efficient but the accuracy is limited due to numerical diffusion. On the other hand, the FDS approaches, such as Roe splitting (RS) [3] and Osher splitting (OS) [4] are more accurate. Formulation using FDS is however more complicated, and the computational cost for FDS is considerably higher. Recently, the advective upstream splitting method (AUSM) [5] , which combines the features of FYS and FDS approaches, has been developed to achieve the efficiency and simplicity of FVS and the accuracy of FDS. The AUSM has been demonstrated to be robust and efficient for a wide variety of flow problems [5] [6] [7] .
In this study, we apply the AUSM to the hydrodynamic semiconductor equations coupled with the Poisson's equation to examine its capability for simulation of deep submicron devices. The numerical flux in the AUSM is separated into the convective and pressure-like contributions at the cell interface. The convective flux is carried by the carrier average velocity but the pressure-like flux is governed by the carrier random velocity. Discretization of these two physically distinct fluxes is thus performed separately in AUSM.
HYDRODYNAMIC EQUATIONS FOR SEMICONDUCTOR DEVICES
The hydrodynamic equations [8] [9] [10] [11] [12] 
The electric field E is obtained from the potential b which is solved from Poisson's equation" E--Vb, and vzb--q(Na-n), (4) gs where es is the dielectric constant of the semiconductor and Nd is the n-type impurity concentration. In this study, only the n-type impurity. The hydrodynamic model described by Eqs. (1)- (3) The AUSM appears to be very efficient for hydrodynamic simulation of the GaAs MESFET. 
